REVISER I=17-87
NIT
A NO. 2. 0.3 SHUTTLE CCTY G MO,
CAITICAL TTEWS LIST 2294871549
CRITICALITY _ 2/2 : SHEET __ 1 0OF [
TAILURE WOOE AND FATLLRE EFFECT
CAUSE (M EMD ITEM RATICHALE FON ACCEPTARCE

165 0f 28V Sl tehed Lass of PTU Funcikion, DESIGH FEATVRES

mer to the PTI.
Worst Case: L Tha TWE/Lens Assemhly is comprised of 16 glactrical swbassenbliss: 13 subassemblies
Lass aof mission critical arg BCA Astra desbgned and fabricatad u:im‘] standard printed=circuit board tyﬁinf
as

"C widen. construclion. Tha ramaining thras accecblias, high voltage power iupp|¥. oacillatar,
v Power Do/0Ff Swl Lehing. . and stepper woturs, ars vandor luilp'lind composents which have been spacifled and 1
Flcatbon Lontrol Drawbngs (5CDs} prepared by angi-

purchased ucnrdi.n? to RCA Spaci
neering and reliability assurance. Speci€lcatiens per the 5G are prepared ka
establish Lha dezipe, perfersince, test, qualification, and accaptance requiramints
for a precured pigce of squiprest.

Farts. materials, processes, and dasign guldelines far the Shuttla CCFY pregram are
specifled in accorgaace with RCA 2205881, This docunent defioss the program requl ra-
meats for salsction and centrol of EEE parts, To the maxieus axtent, and censistest
with availability. all parta have been selected From military specifications at the
JAH leval, as & minlwm. In addition to the avarall selactipn criteria, a suhspt of
general purpote preferred parls has been defisad by this docowent and the &CA Gevern-
ment Jysiems Oiviclon Standard Parls List. Ia the cans of tha CHOS and TTL fasdly of
aicrocivcults, devlces are screesed and toated ¢ bhe NIL-5TO-PRIC equivalent and
procoreéd undar the devignations sf HI-RELS3IW) and SNC 54LS from RCA-550 and Texas
dnttrunenls Eorg. Ns,tllettiﬂl ¥+ Parts aot lacluded im the aboww documents Liave bean
used §n the design on r aftar a nonstandird itew spproval form [HSIAF) has besn pro-
pared. submilbed to Pellability Assurance Englmnrin&iﬂnt‘} and spproved for use ko
the speclfic application{s) definad in the NSIAF by HASA-JSC.

warit—Lase Circwit Analyses have baen performed and docussnted for 211 circuit
designs to demonstrake that sufficient opersting marging exist for all .Ea"tiag
conditions. The analysis was warst case-in that the valus for sackh of Eha wariable
parapeters wis set te limits that will drive tha output to & waximum {pr miniwus).

A ¢omponant al:plirauun raview and anplysts was conducted to verify that the applisd
sLress on @ach pisce part by the tenperabure exbrames {dentificd with snvironmestal
gqualification testing does aok exceed the strass derating values identbflied im RCA
2295501 .

In addition, an ohjectiva examinakion of the design was performad thirgugh a POR and
: LOR to werify that the TVC/Lens sssembly met specification and contractual réquire-
mants.
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pss of +2BY Switched Loss #f FTU Fusciioa. QESIGN FEATURES (Coatinued]
owal ta the FTU.
: HARE BOARD DESEGH {AG)
Lass of nission critical

wL viden. The design of tha associated A6 hoard is costructed frem 1pml nated cappor-clad
& Pawer OnfOFf Switching. epory glass sheets (NEMA G-10} Grade FR-4), FER MIL-P-S561TA. Circuit comections

arx wade thraugh priwted tracas whkich run fram point te poist on the baard
surfaces. Ewvary {ral:e tervinates AL an ansular ring. Tne sanwlar ring surrousds
the hale in which a companent lead ar teveingl is Vocated. This ring provides

& fgoting far the solder, enguring good machanical and #lacirical parfprmance.

Its size and shape ars governed by MIL-P-55640 a5 are trace wldths, spacing

and roulking. * These ﬂ?ulrmnts are reiterated specifically in drawing nates

ko Further assure compliance. Yariations between the artwork sasier and Lhe final
roduct [(due o irreguimrities of the ekching procese) ara also controliad by draw-
?ng notas. This praveats making defective boards Erom ?md artwork. Holes which

hause no lead ar terminml, buk sarve only to slectrically intercensect bhe differant

beard layars, contain stitch bars fer mechanical support asd increased reliability.

The thru hales are drilled From » drill tape thus @lisminating the pessibility wf
humas errar and allowing bight control ower hole ard annular ring cancantrizity, an
importast reliability critarica. After driiting ard stching. A} uqﬂr ¢ladding s
tim-laad plated par HIL-5TD-1495, Tkl provides for sasy and rallable soldaring at
the time of boprd aszesbly, aven after perinds of pralenged staraga.

BOARD ASYEMALY DESIEN {AE)

A1V componants are laslallad in a wanner whith assures maisum reliabiliky.
Cosponent leads are pre-tianed, allowing tetal wetting of solder Joistz. AT Tedds
are formed Lo provide steess ratief aad the Bodies of larps conposents are sbaked.
Special mpunting and hawdling fastructiens are iscluded in sach drawing requirad
after Final asseobly. The bosrd i3 coatad with wrethane which protects agaimsi
humidity asd contaaination.

BOARD REPLACEMEMT

The Ab board is sacwred in Lhe alactronics asseably by gold-plated beryl¥lium
capper card guides. Connectiens ara made to Lhe nothar hosrd with blind-mated
cannéctors. Dissengagement during launch 15 preventad by a cover whick spans Lhe
baard's free edge.
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ier to the PTU.

" power ORAOFI Swhlching.

Z39R

Loss af FTU Function,
wWorst Case:

Lass of missian critical
vided.

QUALIFICATION TEST

For Qualification Test Flow, zee Table 2 located at the front of this book.
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of «28Y Switched Lags af PTU Functien. MLEPTAMCE FEST

r 1o the PTW.

The CCTV systeos' TWE/CLA Is subjectsd directly, without wibratios isnlators which

Loss of mismn critical might be used in Lheir normal jasiallaiine. to the fallawing testing:

vided. . . Ez
F SwiLching. # Vibration: 20--BlHz: 3 dBMQgt-risa from 8,83 6 /i
Powsr OnfOFF Swikching 80350 Ma: b.04 EEJ‘
350758 Ha: -3 d8/10 Ock-xlops

Test Duratiom: 1 Himoke per Axiy
Tagt Loval: 6.1 Grmg

« Thermal Vacuum: In & pressuve of 1%~ Torr. the tewporsture shall ba as
. follows:

125° F: Tige to stabliza equipment plus 1 haur
2E* F: Time to skablize aquipasent plus 1 heur
125 F; Time to skablize equipmenk plus 1 hewr

The TNC/CLA may nok have been subjected Lo thg vacuum condition.
For Acceptanca Test Flow, ses Table 1 Tscated at the frenk of Lthis uok,

OPERATIONAL TEAT

in arder ke verify that CCTY componesls ara ngnrltinnil. a tast wust verify the
nealth of all tha command ralated conpanpats from the PHS (ATAL) panel gwilch,
Lhrough the RCU, thraugh the syss 1ines to Lhe Casara/PRU, ke the Camera/PTU ¢owwand
dacoder. The test must alsn werify the capara's ahiliky to produce vides, the WSU's
anility to route videe, and Lhe nroniter's ahilitﬂ to display videa, A similar Lest
would be performed to verify the MM (ommand path.

Pre=Laynsh sn Ocbiter Test/In-Flight Tast

1. Powar CCTY System.

2. Viz the PS5 panel, select a monitor as destination oad the camera under
test A5 I0urce.

%. Sand "Camera Power On* coomand from PHS pasal.

4. S@lack “External Syac" om soniter.

b dbscerve widan disp{ay!d on monikor. Hote that iF vidap on wonitor is
spachronized {i.¢., skable raster} then this indicates that the camera
is recaiving compotite sync fron the RCU and that Lhe camera is priducing
synchronized videa,

. Sand Pan, Tily, Faces. 7oom, DLH. AHD Gamna comamands and visually {ebther
via the monilor or direct ohservation) verify operation.

T, Select downbink as deskinalion and camera under tést as source,

8. Observe videa routed ko downdiak.

9. Send "Camera Pover QEF" commang via PHS panel.

omemi B iia mrsmmnds wlie ks HOM romnaed Askh
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s5 of +2BY Swilkched
wer ko the FTH.

L
Power On/OFT Switching.

Loss of PTU Funciian.

Lass of mission critical
videa.

O/ IWSPECTION

Frocurement Control - The TVC/CLA EEE Parks and havdwarq ftess are procured froa
approved vendocs and suppliars, which meat the requiraments set forth In the CCTV
contrack and Quality Flan Work Statewment {WS-2597176). Resident BCAS personne]
reviaw all procurement docunents to establizh the aaed For G5F an selacted parts
{Pi1 BIT].

Innnn1nﬂ_luinntlinn_and_iinrang — Incoming Quality inspections are made om all
recebved materials and parts. Results are recordad by lot and retained ia Fila by
[IrauinE and conblra] nuzhers for future refereace and tra:eahilll;{. Al1 EEE parts
are subjeciled Lo incoming acceplaacs tasks as called Far in FAL 115 ~ Incomisyg
Incpection Tast Jastvuctions. Incoming Flight parts are further processed iw
accordasce with RCA 1846694 - Precanditioning and Accepiance Requiremsnts far
Elecironic Parks, with the eaception that DPA and PIND testing is nat pevformed.
#Hechanical ftems ars inspected par PAL 316 - Incoming Inspectien Instructions for
machaaical items, PAT 385 — Incemisg (Quality Control Lnspecilom Instraction, and

PAl 512 - Procedure for Processing Incoming or Purchazad Parts Designatad For Flight
Usi. Accepted ttems are deliverad to Haterial Contralled Skores an retalmed

pnder specifled conditions until Fabrication is required. Hon-conforming materials are
held far Matarial Review Board (M8} dispositioa. {PRI-307, PAL [I}E-—ES]?.

— Prier to the stard of TVC sr CLA beard asseably, all items
are verified te be correct by steck renm parsosnel, as Lhe Jiews are accumulited to
form a kit. The items are warifiad a?nin by Lhe ngsritnr whn assscblgs 1ha kit by
chacking against the ss-built-parts-T1ist {ABPL). A5 Haratory Inspactioa Poinks
ave designated for all prinked circeit, wire wrap and welded wirs boards, ?‘Ius
harness connactors for saldering wirlng, srinping, rolder splices and quality
:nrlmanship prior to coating of the companeat side af boards and slgevieqg of

armesses,

IvL Boards

Specific TVC board assembly and test Ingtructions are provided in drawing motes, and
'FEP“H' doruaents are callsd out in khe Fabricatisn Pracedura and Recard
{FPR-7702019] and parts 1ist PL2294A19. These include shutila TWC asseably notes
2593660, Frocess Standars RTV-566 22808BK, Precess Standard — fionding Yalcre Tape
2280809, Specification Soldering 2260749, Specification Name Flaie Application
1960167, Specification — Crimping 220804, Specificakion - Bonding and Staking
2700878, Specification - Hrnll:ane coaking 225”?. Specification - 'Iu{:ti%cmpuund
2026116, Specificatian Epoxy Adhesive 2010385, Specificatisn - Marking 2280875,
$pacification - Warkmanship B030035, Specification - Boading and Staking 2288075,
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of +28Y Switched Loss of PTU Funckian. A/ THSPECTION (Continuad)
r Lo the PTU.

Warst Case: I¥C pzsexhly aod Tesk — A open bow tast is performed par TP=[1-2293819, and an
Loss of mission eritical hcceptance Test per TP-aF«2294819, inclwding vibratioa and Ehermal wacuwm., Torgues

wibeo. are sl:ecified snd witnessad, traceshilily nusbers ave recorded and callbratad Lools
Pawar On/0ff Switching. are checked priar Lo use. ACA Quallty and DCAS inspactiond are parforned at the
complation of specified FPR aperations In accordance wilk PAL-Z04, PAT-Z05, PAI 286
and Pal 217. OCAS personnal witness T¥C button—up and criticad terquing.

INCSCLA Asserbily and Test — AFter a TVC and an CLA have has been tested individually,
they ave mated and a final acceptance tast is performed per TP-AT-2294819, intluding
vikbratisn and thermal wacuum anwirosmeents. HCA amd DCAS personnel manditer Lhese testr.
and review tha acreptasce iest data/results. Thesa personnel alsa ingpect Foar cen-
fermance after 211 repabr, rework and ratest.

Preparation for Shipment - Tee TWC and CLA ara separailed prisr ip shipmenit afler
fabrication and testing i+ conpleke. FEsch i packaged accarding ko {LTV Latter 3010
sng Z2RDB736, Frocess standard for Packaping and Handling guidalines. A1l related
documerntaticn including assemhly draulnr. Farts List, ABPL, Test Data, elec., is
gathared and held in & docomentalisn folder assigned specifically to each assesbly.
This folder is retaimed For rafsremce. An EIDP is prepared for each assenbly in
accordanca wikth the raquirements of WS-2593076. RCh l]Eaand DCAS personael witmass
cvatlng, packaging, packing, and warking, and reavigw the EIDP for completeness and
A CUTACY . .
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LAl
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T te cthe FTIK

Powar Dw/OfF Switchiag.

a9k

Loss of PTU Funcklon.

Lass of missien critical
videa,

TAILURE HESTORY
IR — W2MD — Log #0486 — TUC S/N 0OB-502

Description: Pra—Llawnch Test Failure

Bax Level

Ackiant Esvironsent
EEF: ]UJES-E-III-GI]HT anit retwrsed from KSC. Pawar was applied to wrong pins.
(+28V) .

Cayse: Incarrect wiring of shutble craft harpess. put +28Y 1o Ji-10 and
RTH ko J1-%.

Correptive Artion: Wieing of shukile harness Le ba repairad by responsible
arganization. Fallurs analygiz porformed and rowractive action iaken an TVC
s/H BDOB. A6 Moard-failure analysis indicated the fallowlvg parts are ke be
changed. 0V, O3, 912, CR3, CRG, and P51 wave replacad,

TOR - WGB21 - Log #5568 - TVC  $/H 012-502
¥ITI1 - Log #5680 - TNC S/H 009-502
Y1711 — Loy #5608 - ™WC 5/M piz-502
¥I7Th - Log #568 — TUL S/N D89-502
Y1770 - Log #5671 - WL S/N 014-502
Y1710 - Lag #6567 — TVC  S/N B19-582
Y1770 - Log #4568 — TVC  S/H #17-EB2
WIT2D - Loj #STR - TVC S/ B20-502

= Flight Failura, Spacatrafi Lgval
BHS TV Camera circuii breaker popped apen during flight missian 5753,

[ause: Camara low voltage supply has erratic syncronization made at Tow
temperakure. .

forrective Ackion: All flight tameras were riturned under [CLATS Ter rework
and retest to ECH C-1881. - ECH (C-1081) ko the Taw veliage powar supplies
gliminates the arrati¢ syncronizabien problem. TVC group pari no. I:M-. been
changed Tram 2294619-502 to S04 Lo denote cameras that contain low woliage
power supply modificakion.
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_ [AYSE
5 af +20Y Switbched
wor La the PTW,

" Power On/QFf Swilthing.

Loss of FTU Funcbion.

Loss of ni;sinn critical
videa.

- ThR —

TOR -

DR -

RATIOHALE FD& ACCEPTANCE -

EAJLURE HISTOHY

W1760 - Log #DATB - TWC $/H QZ5-506

Descripbien: ;}ight Failure, Spacecraft Level
5-4
Durlag the flight ppevations, one time when Créw tumed camera oa they had no
costrol of LG ane Gamma Functions.
Problem ratolwed itsel€ by recycling power.

Lause: AfLer numerous speratons, the reparted comdition was duplicated sn test
cek. AFter imitial turn on, cmsera wauld nok except ALL, and Gamma romnands.
1t was Epund that Ene outpud of U33 Pin 6 CHO F.F. reset on AZ hoard was sel
in a ®igh state, This should nerwa)ly hava been reset low by ebthar “PER" or
bit count 58 pulses, aftsr initial porwar turn-os.

Suspact devices AZ - L2G, UGG, UsT, and LGS

Corrective Actign: Remaved and replaced the fellowing parts on Lthe A2 Board
U26, UG, DAY, and VEA. Lak aialyzis did nat indicated any defect with removed
paris. Problam has wot recurred afber new paris ware installad.

43939 - Log #1954 — IV S/H 031-506

Flight Failure, Spacecraft Level
5T5-M

froblam repark PYE-OD4037

Ha widéo outpuk

Cause; Defective Relay K-1 on the MG Board.

Corrective Agvign: Cowse due ko a foreigs corductive particle temporarily
Todged biétween ralay leads and board P.C. traces. Ralay K-1 senk %o product
ssturance lab far analysis., report FAIS09.  Humergus discrepancist ware
Fuund, none of which were eritical.

B-3521 - Log #1165 — TVi S5/M 038-508

Pescription: Acraptance Test Failure
don Level
Thermal ¥ac — Hot Envi
Excessive supply currest, Tost a1 DLRfcamera lights and gubpubt video informaki g .

Cause: Shorked capagiter C14 on A board.
C14 removed and replaced with new cggacitor- Product asturanie

Lorrectiye Action
Tab could not find a cause For shoried cep. (Report # BS3Z1A)
Cansiderad random Failure.
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asy of +28V Swiiched
auer Lo the FTU.

¥
& Pawer On/OFF Jwilkching.

ERo Ty F .

Loss of PTU Funckhon.
Worsi Case:

Lgas of missian Critical
videa.

DPERATIOHAL EFFECTS

Passibla lats of majar pission ohjectives dwa to bnability to position camera for
desired FON,

CHEW ACTEOW
1f possible, continue missien using alternata visval cues.
CREYW TRAINING

Crew should be Erained 1o use possible altermatas L II:W.

MLSSION COMSTRAINT
whare possible procedurzs should be designed sa thay can be accemplished withaut CCTV.

?-lab A Sk



